Physical exercise and acute restraint stress differentially modulate hippocampal brain-derived neurotrophic factor transcripts and epigenetic mechanisms in mice.
Physical exercise and stressful experiences have been shown to exert opposite effects on behavioral functions and brain plasticity, partly by involving the action of brain-derived neurotrophic factor (BDNF). Although epigenetic modifications are known to play a pivotal role in the regulation of the different BDNF transcripts, it is poorly understood whether epigenetic mechanisms are also implied in the BDNF modulation induced by physical exercise and stress. Here, we show that total BDNF mRNA levels and BDNF transcripts 1, 2, 3, 4, 6, and 7 were reduced immediately after acute restraint stress (RS) in the hippocampus of mice, and returned to control levels 24 h after the stress session. On the contrary, exercise increased BDNF mRNA expression and counteracted the stress-induced decrease of BDNF transcripts. Physical exercise-induced up-regulation of BDNF transcripts was accounted for by increase in histone H3 acetylated levels at specific BDNF promoters, whereas the histone H3 trimethylated lysine 27 and dimethylated lysine 9 levels were unaffected. Acute RS did not change the levels of acetylated and methylated histone H3 at the BDNF promoters. Furthermore, we found that physical exercise and RS were able to differentially modulate the histone deacetylases mRNA levels. Finally, we report that a single treatment with histone deacetylase inhibitors, prior to acute stress exposure, prevented the down-regulation of total BDNF and BDNF transcripts 1, 2, 3, and 6, partially reproducing the effect of physical exercise. Overall, these results suggest that physical exercise and stress are able to differentially modulate the expression of BDNF transcripts by possible different epigenetic mechanisms.